As point-and-shoot digital camera technology advances it is becoming easier to image spectra in a laboratory setting on a shoestring budget and get immediate results. With this in mind, I wanted to test three cameras to see how their results would differ. Two undergraduate physics students and I used one handheld 7.1 megapixel (MP) digital Cannon point-and-shoot auto focusing camera and two different cellphone cameras: one at 6.1 MP and the other at 5.1 MP.
Improvements
Imaging spectra with handheld and cellphone digital cameras was successful, but ones with greater than 6 MP produced the best results. What we did find in helping with the resolution of our pictures was to increase brightness of the spectral tubes. So, by using a 5000-V power supply that held 26-cm spectral tubes, we were able to achieve this, but it was not the equipment used to publish our results or by the students during their spectroscopy lab experience. If you do choose to use the 5000-V power supplies, extra precautions must be taken for students' safety due to the exposed electrodes.
Last, experimenting with DSLR cameras, exposure times, manual focus, and the use of a tripod would definitely help with the image clarity. However, this method has repeatedly been done in physics labs and I was more interested to see if handheld devices such as ones that students may already have could provide adequate enough images to determine the element's signature.
Extension
Students who have had geometry or are in the process of taking it could, during the imaging process and with a few additional materials (such as a meterstick), measure the distance from the diffraction grating to the discharge tube This calculation provides an opportunity for students to not just do a calculation and the necessary applied geometry, but also to perform unit analysis (and we just know how much our students love doing that) between angstroms (Å),
Imaging Emission Spectra with Handheld and Cellphone Cameras
David Sitar, Appalachian State University, Boone, NC A s point-and-shoot digital camera technology advances, it is becoming easier to image spectra in a laboratory setting on a shoestring budget and get immediate results. With this in mind, I wanted to test three cameras to see how their results would differ. Two undergraduate physics students and I used one handheld 7.1 megapixel (MP) digital Cannon point-and-shoot auto focusing camera and two different cellphone cameras: one at 6.1 MP and the other at 5.1 MP.
Method
Using each of the cameras and a Paton Hawksley 600 lines/ mm transmission grating held in front of the lens, a picture with no flash was taken from a distance of 1 m away of four different 4.75-cm light-emitting spectral tubes. Hydrogen, helium, neon, and argon were excited by a 1800-V power supply and, while illuminated, images were taken of the first-order (n) emission lines.
Results
The top images of the following four sets of figures are from the Cannon handheld camera and the next group of images are from an online resource that we used to compare our results to. 1 The only image manipulation done was some cropping and resizing in a word processor in order for them to fit in these columns; otherwise they are raw images. Therefore, they are not to scale to what you might get. You will also notice that each of the wavelength axes do not line up with the published spectra; this is due to the red and blue/violet sensitivity of the camera, which does not represent the "true" color scale or pixel ratio of the online resources wavelengths. We did not post any of the cellphone images, but the one with the 6.1 MP was quite similar to these. 
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Comments
Overall, I was quite impressed with the results and, even though the 5.1-MP cellphone camera produced rather fuzzy and unfocused images, it did give insight to what the lowest MP ratio that should be used is. This is definitely something I am going to continue doing in my lab and, with some fine-tuning, I believe it will evolve into a great experiment and increase student learning.
If your lab, school, or department has the resources available, I recommend this lab experience. Students get to use their own cameras/cellphones, load their pictures to a computer or just use the camera's screen, and then compare their images to the online resource to see if they can deduce what the element is. 1 
